INTRODUCTION
The Black Scholes equation has played and is playing a strong role in mathematical modelling of financial markets. It connects the understanding of option prizing with diffusion models and thus yields a fascinating interaction between phenomena in nature with phenomena in society. For a detailed description concerning the Black Scholes equation, see [10] . For general reference, see [1-4, 6-9, 11] . Discretizations of this equation have also been investigated in detail, and in principle it seems that there is nothing really new about this celebrated equation. Its symmetry properties however are still a remarkable mathematical fact, in detail with respect to its transformation properties into the classical heat or diffusion equation.
In this article, we prosecute the strategy of reducing solutions of the Black-Scholes equation to solutions of the classical diffusion equation as described in detail in [10, 11] . We give some explicit examples in which we compare the quality of exact algebraic solutions to the classical diffusion equation with solutions obtained by the standard numerical recipes as proposed in [10] . As a consequence, we obtain the main result that has been elucidated in great detail on the Novacella Easter School 2000: The conventional recipes proposed in [10, 11] yield a fine qualitative accuracy. As for the standard error analysis, we recommend the reader to refer to [5] .
The Easter School in Novacella, Italy, was an attempt to communicate questions in the area of discrete dynamics in nature and society to students in mathematical finance, mathematics, to students in computer science and students in physics and to encourage them to scientifically interact. 
Putting now
and setting (5) we end up with the diffusion equation OU 02U (6) Concerning the solution structure, "more difficult" solutions exist as well, for instance u(x, t) ce "x+"2t (c, n E ) c-f-e-(1/4)(x2/t) (t > O, c E ) (23) .(x,t) GRAPH 11 u(x,t) (1/v)e -(I/4)(x2/t). 
SOLUTIONS OF DIFFUSION EQUATIONS
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If additionally 0-2 is substituted by 2t, we exactly get the same result as in (23) with c (1/2x/-).
The factor c is necessary to ensure that the integral f_+ c(s)ds equals which reflects the fact that the probability is conserved. There are three given methods for approximating the first derivative.
In total we obtain 27 possibilities of approximating the second derivatives in terms of finite differences to the u-functions
In the outlined context, the symmetric central differences are often preferred due to their invariance with respect to the transformations
02U (X, 7) , open the possibility of determining exact error bounds.
Evaluating the Difference Scheme
The discretization is performed by choosing an equidistant lattice with mesh lenghts x resp. 6-and lattice coordinates (n6x, m&-): u(n x, m-)[
